This article highlights the importance of preeclampsia as a global public health problem and the lack of a satisfactory model to explain its genesis. Scientific advances relevant to the placental pathophysiology, which have resulted in a deeper understanding of the immunological mechanisms associated to preeclampsia and have been translated into better treatment options, are also highlighted, although to date these approaches cannot explain the origin of the disease. From a theoretical approach underpinned by the concepts related to the social determinants of the health, and specifically from current psychosocial epidemiology, an alternative approach that gives account for the genesis of preeclampsia is proposed. The proposal is based in the scientific literature as well as in the work of the authors; it takes as references unfavorable socioeconomic and psychosocial conditions in pregnant women, linking these conditions to a series of failed adaptive biological processes closely related to an ineffective allostatic response by the body, which ultimately determines the occurrence of the disease.
Introduction
Preeclampsia is a serious public health problem that affects the group of pregnant women; the disease has severe obstetric and perinatal implications-for decades has been located at the international level as one of the three major causes of maternal death-and shows prevalences varying between 2% and 8%, variations that have a clear association with the grade of socioeconomic development of the different geographical locations where inhabit women in reproductive age [1] [2] .
Although studies have been conducted almost all over the world in the last decades to determine the genesis of preeclampsia [3] - [7] , there is still no satisfactory explanatory model that defines and links the biological, clinical, epidemiological and psychosocial conditions that characterize women with this disease.
Clear progress has been made in the field of placental pathophysiology and pharmacological research which has resulted, on the one hand, in a better understanding of the pathophysiological mechanisms of the disease, and on the other, in the development of better therapeutic options [1] [8] [9] . However, different studies that have been performed to construct an explanatory model of preeclampsia have not reached their goal. Several tentative explanations have been put forth, among which we can mention the following: the universal distribution of the disease risk factors that differ by location and ethnicity; the objective of the studies that define the methodological design of research, such that one clinical approach will use a different strategy, which is selected due to basic or epidemiological purposes. One consequence of this is the absence of an explanatory model of the disease that integrates the findings observed with different methodological approaches.
During the latter part of the 70's in the last century, the field of psychosocial epidemiology emphasized the idea or concept of "general susceptibility", in contrast to the idea of "disease specificity" or "specific exposure". John Cassel, a representative of this movement argued that psychosocial stressors generated by different variants of human interaction, such as dominant hierarchies, social disorganization, rapid social change, and marginal status with social isolation, act as non-specific exposures that alter neuroendocrine function. From the perspective of Cassel, these psychosocial factors together explain why certain social groups are particularly affected by a wide range of diseases. Moreover, this same author considered social phenomena (social support, social networks, and social capital), which hypothetically neutralize the negative impact of unfavorable psychosocial aspects important [10] [11] .
The previous assumptions have been validated in numerous investigations that have addressed a variety of health problems [12] - [16] ; as a result the following have been proposed:
Basic Principles in Psychosocial Epidemiology [17] . 1) The distribution of psychosocial stressors and "buffers" are related to the social position of diverse populations, with their living (home, neighborhood), and working conditions. 2) Low social status can be considered the most adverse psychological stressor. 3) Psychological stress, especially chronic, can damage the health of an individual through pathways that independently or synergistically involve the CNS, regulatory physiology, behavior, and disease. In recent years there has been increasing interest in studying the relationship between shared physical spaces or specific geographic areas (neighborhood), and health conditions of specific populations [18] [19] . Several studies have been conducted using the same ecological approaches that relate the characteristics of physical and social context, with morbidity and mortality rates, as those of multilevel designs that relate the characteristics of the socioeconomic context with the health conditions of the inhabitants [20] [21] . It is also important to point out that there are studies documenting the positive impact of remodeling physical areas and constructing recreational areas to reduce crime rates [22] [23] . This is explained by arguing that improving conditions in a physical context enables social interaction and cohesion, and modifies the perceived environment by living in a more pleasant and safe place.
Research conducted to establish a relationship between material aspects and socioeconomic status with health conditions of the population have been consistent with better health being observed in high socioeconomic strata, although perspectives have emerged that do not accept that material conditions are the only thing that explain the different levels of health. The perceptions of wellbeing and of having a favorable status, in addition to advantageous material conditions are considered solid components of psychosocial support [24] . It has also been pointed out that these groups are generally characterized by having control over a number of situations related to their family, work and social life, a situation that increases their perception of self-worth and well-being. The opposite occurs in disadvantaged groups, in which social disadvantage is included in their perception of disadvantage and lack of autonomy and control over a number of circumstances related to their social life and work.
Sterling and Eyer in 1988 advanced the psychosocial theory by introducing a new concept: allostasis. This term refers to the regulatory systems that achieve stability through change, whose purpose is not the constancy of the different indicators or biological parameters (hormonal, immunological, vascular) but adjustment to de-mands; this is how the body remains stable in changing environments [17] . This adjustment determines effective regulation, which involves preventing errors and minimizing costs. Both situations are achieved by the use of prior information to predict demands and adjustments to parameters, in such a way that allostasis considers the unusual value of a parameter as a response to a prediction and not as an error to defend an established point (constant). For example, oscillations in blood pressure values during the day in healthy subjects, according to different circumstances [25] .
Bruce McEwen later introduced the term allostatic load, which refers to the wear and tear caused by chronic hyperactivity or hypoactivity of the systems that protect the body from internal or external stress. These systems include the autonomic nervous system, hypothalamic-pituitary-adrenal axis, and the cardiovascular, metabolic and immune systems [26] [27] .
The production of allostatic mediators (hormones, chemical messengers, and neurotransmitters) occurs according to two main patterns: response to challenges or demands, as in highly stressful experiences, or as part of routine physiological functions that are controlled by daily habits such as sleep-wake cycles (regularly getting up early). Allostasis can yield to allostatic load in different ways: 1) Prolonged response. In the case of cortisol and adrenaline, there are nerve pathways that turn the system "off" when the stressor is gone. Ideally self-regulatory mechanisms must be activated when demands are high and deactivate when these disappear. When this does not occur the expression of allostatic load is imminent; 2) a lack of adaptation to repeated stressors of the same kind, with prolonged exposure to stress hormones; 3) chronic stress or "repeated hits" in response to unknown threatening events; repeated stress damages the regulatory mechanisms of allostatic response or alters the cyclical production of cortisol and adrenaline; 4) inadequate or insufficient response. An inadequate response, to cortisol, for example, can lead to overactivation of other allostatic mediators substantially altering biological regulatory mechanisms [26] . To this we must mention, genetic and epigenetic factors, characteristics of early development of the individual, or situations of the environment such as the evaluation made by individuals of their socially structured situations (threatening-rewarding, fair-unfair, with regard to their immediate circumstances and anticipated scenarios), represent conditions that are added to the influence of stress, increasing the levels of cortisol and adrenalin.
The emergence of the concepts of allostasis and allostatic load, have allowed not only a link to a variety of situations that occur in the population context of a social, economic, cultural, and psychosocial nature with the different health conditions of individuals living in these contexts, but also an explanation of the interlevel relationship of a social-individual group, that is, how the advantages or disadvantages of being part of a particular social group biologically translate [28] [29] , opening a range of possibilities of cognitive nature that allow the best approach to health problems.
Stating the Problem
Although there have been numerous approaches to explain the genesis of preeclampsia, so far there is no explanation that has had universal acceptance. Epidemiological studies have focused on the search for risk factors that are associated with the increased frequency of the disease, and although there is an agreement about certain characteristics related to obstetric (primiparity, prenatal care), constitutional (overweight, malnutrition), genetic (family history of the disease) and epigenetic (DNA methylation of placental micro RNAs) conditions [2] [30] [31], a consistent association with the expression of the disease has not been shown. Regarding basic research, aspects of placental pathophysiology have been studied; specifically the two-stage model which states that placental failure causes systemic dysfunction, which exacerbates placental hypoxia causing clinical expression of the disease. Detailed study of the angiogenic and antiangiogenic factors involved in placental failure has allowed a better understanding of the pathophysiology of preeclampsia, but this has not resulted in an explanation of its genesis [6] [7] . Genetic testing and specifically, analysis of a variety of tentative polymorphisms associated with the disease have not yielded significant results [32] [33] . On the other hand, persistent patterns of prevalence and disease distribution over time, most often internationally in developing countries, the high occurrence within the same country in socially or economically disadvantaged groups, and more frequent disease in minority groups in multicultural countries [1] [34] , are clear indicators that the genesis of preeclampsia is strongly associated with the conditions of development and social inequality of any country. This background enables an analysis from the perspective of psychosocial epidemiology, linking aspects of psychosocial stressors and psychosocial support (underlying social conditions that are present anywhere) in pregnant women and their relationship with indicators of allostasis and allostatic load.
Results from the Perspective of Psychosocial Epidemiology and Discussion
There exist a number of studies that theoretically can be located within the field of the psychosocial epidemiology, oriented to clarify the existing relationship between preeclampsia and unfavorable contexts located the same in institutions as in different social and cultural backgrounds [1] [35]- [41] . Likewise, it has been observed that the excessive work with little recognition [42] , belonging to a subordinated ethnic group or with clear social or economic disadvantages, are conditions that represent strong stressors which-when there are not situations of familiar, social or labor support that counteract them-infringe the adaptative regulatory mechanisms.
Although it has already been well documented this relationship of an unfavorable psychosocial environment with the clinical expression of preeclampsia, it is essential to understand the expression that these unfavorable conditions have in the biological level and specifically in indicators of allostatic load in the group of preeclamptic women.
Vianna P. et al. [43] ; propose that the distress conditions during pregnancy can occasionate the development of preeclampsia by an increase in the cortisol levels, which are associated to hypertension and endothelial damage. Hogg K. et al. [44] , highlight that most of normal pregnancies are characterized by the absence of placental cortisol, in contrast with the observed in women with preeclampsia, in which in more than 80% the placental cortisol is detectable, indicative of the importance that the glucocorticoids have in the development of the disease. In a case-control study nested in a cohort carried-out in Mexico, in which salivary cortisol was measured to a group of teenage pregnant participants, in two stages of the gestational course, before the 20 th week and after the 30 th week, at the 8:00, 12:00 and 20:00 hrs, the results were higher, statistically significant in the group that got sick, in the two evaluations done during the gestational process; the cutoff point established in this study as a predictor of the disease before the 20 th week through ROC curves was of 13.9 nmol/L [45] . In a case-control study conducted later also in Mexico, was observed that the salivary cortisol values obtained in the group with preeclampsia were significatively higher than the observed in the control group [46] . Although the studies directed to link the unfavorable conditions of the psychosocial environment with allostatic indicators of preeclampsia are scarce, it is considered that performing these approaches, linking the socio epidemiological characteristics with allostatic indicators of the disease will provide a better understanding of the genesis of this health problem.
Conclusion
The consistency observed in numerous works developed in different parts of the world, which have established a relationship between an adverse psychosocial environment-to which often underlies an unfavorable socioeconomic context-and clinical expression of preeclampsia [35] - [41] , validates the proposals made about the importance of social determinants in conditions of health of the population [17] [47] . It is important to identify geographic areas and socioeconomic and cultural strata that record patterns of disease prevalence that show regularly over time, and systemize the physical and socio-economic conditions and cultural environment that tentatively represent risk conditions. It is also important to incorporate the analysis of aspects related to social cohesion and collective efficacy, among others [48] , which represent reliable indicators of social support. The development of these studies will allow the spatial location of scenarios of socio-epidemiological risk of disease, which will be as diverse as social groups, hence the difficulty in finding a single explanatory model. The study of different contexts of risk explored in clinical variables, the allostatic mediators, as well as the identification and confirmation of diverse interactions in preeclampsia obtained using a systems biology approach [49] , enable the construction of interlevel explanatory models (socio epidemiological-clinical-biological) more suited to the different social, economic and cultural realities in which the disease is developing.
